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IEEE Computer Society - Gaurav Belani
“Programming Languages You Should

Learn in 2020” (and beyond...)

m H ouvexwcg aucavouevn Aiota NA\woowyv lNpoypauuartiouou
(F'T1) Kal OXETIKWY TTPWTOKOAAWYV, KAVEI DUOKOAN TNV ETTIAOYI
uag ' katdAANANG yia Tn OOUAEIA TOU TTPOYPAUMATIOTH.

m [1avTwg, KABE TTPOYPANUATIOTAC TTOU CEBETAI TOV EQUTO TOU,
Oa TTpéTTel va £xel yvwaon ato N'Awooeg lNpoypaupatiopou
yia:

System programming (1r.X. C, Go, C++)
Object-oriented programming (11.x. Java, Python)
Functional programming (11.x. Scala, Python)

Scripting (11.%. JavaScript, Python)



“Programming Languages You Should Learn in
2020” (and beyond...) - 2

m [Awooecg lNpoypaupatiopou hot yia 1o 2020 (and beyond...):

1. Python

2. Kotlin (yia Android apps, interop with Java)

3. Java

4. JavaScript / NodeJS

5. TypeScript (utrepouvoAo Tng JavaScript, ardo MS)

6. Go (-lang) (system level, yia cloud cuothuara, Google)
7. Swift (yia 1I0S ka1l macOS apps, interop with C, C++)

m EmimmAfov:
8. R (yia Statistics, Data Analysis, Machine Learning)
9. C# (.NET, ammé MS)
10. PHP (TTOAU Xpnoiyn akoua...)
11. C/C++ (TTpo®avwg...)
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Eicaywyn (1)

m [1aTi, OQUWC, UTTAPXOUV TOOEC TTOAAEC
['Awooec [Npoypauuartiopou ('),
E¢EAIEN — €xoupue NABEl KOAUTEPOUC TPOTTOUG VA
KAVOUUE TTPAYUATA JE TO TTEPACHA TOU XPOVOU
KoivwViko-oikovouikoi [Napayovrec: 1I01WTIKA
EVOIQPEPOVTA, EUTTOPIKO TTAEOVEKTNHO

[loooavaroAiouog o€ 10IKOUS OKOTTOUC (TT.X.
epapuoyec oto Web)
[loooavaroAiouo¢ o €101Ko hardware

AIQQOPEC IOEEC yIA TO TI Eival EUXAPITTO va
xpnoiJortrolgirai



Eicaywyn (2)
m |1 KAVEl JIa YAwooa TTpoypauuUaTIoUoU
EMMITUXNUEVN;
EukoAia otn yaénon (BASIC, Pascal)

EUKOAIa OTO va ek@paaToUv TIPAYUATA, EUKOAIQ OTN

xpnon oétav 1n yadel kaveic (C, Common Lisp, APL,
Algol-68, PHP, Python)

EukoAia otnv avarmrruén (BASIC)

AuvaTtoTnTa va UETAYAWTTIOTEI O€ TTOAU KAAO
(Yypriyopo/uIKpO) kwodika (Fortran)

Na £xel Eva duvaTto uvrroaTnpikt) (COBOL, PL/1, Ada,
Visual Basic, mAéov Google k.a.)

MeyaAn diaoTropd Pe eAdyioTo kooTo¢ (Pascal, Java,
Python)
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Eicaywyn (3)

m [ 10T EXOUUE YAWOOEC TTPOYPAMMATIONOU; Ti
kKavel uia 'T1;

TpPOTTOC OKEWNC — TPOTTOC EKPPACNC
aAyopiBuwyv

[[AWOOEC ATTO TN OKOTTIA TTOU OKEPTETAI O
Xpnaotng

A@aipeon €IKOVIKNG MNXAVNG — TPOTTOC
KaBoplouou Tou 11 BEAouue

TpOT1TOC VO KAvouue To hardware va KAvel
KATI YWPIC va UTTAEXTOUUE PE TA DItS
[[AWOOEC ATTO TN OKOTTIA TOU KATAOKEUAOTH
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[laTi va paBel Kaveic ApYEC
[[Awoowyv lNpoypapparticuou; (1)

m BonBeia yia va emAex0ei yia yhAwooa. '.x.:
C vs C++ yia TTPOYPOANMATIONO CUCTNHATWY

Fortran vs Ada yia apiOunTtikoug
UTTOAOYIOOUC

Common Lisp vs Scheme vs ML yia
dlaxeipion oUPPOAIKWY OEQOPEVWIV

Java vs C yia OIKTUWHEVA TTpoypPAuuaTa
UTTOAOYIOTWYV

NodeJS vs PHP yia server-side scripting



=
[1laTi va paBel Kaveic ApYEC
Awoowv lMNpoypapuaTioyou; (2)

m MePIKEC YAWOOEC €ival TTAPOMPOIEC: €ival EUKOAO
va JABEIC YIa YAWOoOoa av EEPEIC TN YAWOOO OTNV
OTToia BACIOTNKE.

O1 €vvoleg €Xouv akOUN PEYaAUTEPN OpOoIOTNTA: AV
OKEQTEI KAVEIG TIG EVVOIEG TNG EITAVAANYNG,
avaopoung, agaipeang, Ba Bpel o eUKoAo va
A@QOUOIWACEI TN OUVTAEN KAl TIG ONUOCIOAOYIKEG
AETITOUEPEIEG MIAG VEAG YAWOOOG ATTO TO vVa
TTPOOTTIAONOEI KATI AQTTO TNV APXN. Z€ avaAoyia PE TIG
avOpWTTIVEG YAWOOTEG: HEYAAOG EAEYXOG TNG
YPOAUUATIKAG KAVEI TTI0 €UKOAN TNV €KUGBnon piag
vEAC YAWooag (TOUAAGXIOTOV IVOOEUPWTTAIKN)



=
[1aTi va paBel Kaveic ApyEC

Awoowv MNpoypapuaTiopou; (3)

m BonBeia yia va KAvel Kaveic KaAUTEPN Xpnon
OTTOIOCONTIOTE YAWOOOC TTPOYPAMMATIONOU

Na karavonBouv ta duovonTta XapaKTNPIOTIKA
[1.x. otn C, BonBdascl va KatavonOouv eVWOEIG, TTIVOKEC Kal OEIKTEG, N
CEXWPIOTH METAYAWTTION
EUpeon yia TO TTWG PTTOPOUV VA Yivouv TTpAyuUaTa g€ Jia
YAwWooa otav auTtn 0gv Ta uttoaTnpiel pnra:
m ‘EANe1pn KatGAANAwY douwyv eAEyxOU Kal avadpoung otn Fortran
m EAAEIYN ovouaouévwy otaBepwyv Kal atrapiOunoewy otn Fortran

m Xpnon petaBAnTwy TTou apxXIKoTroinenkav yia ¢opd, Kal JETA TTOTE
dev aAAalouv
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Opiopoi (1)

m [ Awooa Npoypauuartiopou (I'1):

2UaTHUATIKN 2nUEloypagia UE TV OTToIa TTEQIYPAPOULE
UTTOAOVIOTIKEC OIEQYQTIEC

4

2.UVOAO BNUATWY TTOU PTTOPEI VO EKTEAETEI HIA pNXavr) yia va AUCEl Eva
TPOBANua

H trepiypagn TnG Auong evog rpoBAruartog otov H/Y tTpoUTtroBETer éva
ouvoAo evtoAwv TTou KataAaaivel kal ekTeAEi o H/Y

O AAyopIBuoc treplypagel HEBODOUG Kal BIadIKATIEC yIa TOV TPOTTO
XEIPIOPOU TWV OEOOPEVWYV €1I0000U, JE OTOXO TNV IKAVOTTOINON TWV
ETTIOUUNTWY OTOXWV
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Opliouoi (2)

EvToAn yia Tnv avaBeon NG TIUNG 2 o€ JETAPANTH:
(eceAign)
['Awooa unxavng (Intel 8x86, PCs)
C7 06 0000 0002 (upetakivnon Tou 2 otn 6/von 0000, 1601k0)
Assembly (ecapTwpuevn Ao pnxavn)
MOV X, 2
[[Awooa Npoypauuatiopou YynAou EmiTTEdou
X=2



loTopiKa (1)

m Acgkaetieg 1930 & 1940

[MTOAANEC TTT1 i} BewpnTIKA JOVTEAQ TTOU
Qev gixav avaykaoTIKa aTOXO TNV UAoTToinon:
1 Plankalkdl (Konrad Zuse, uAotroinoe tov H/Y Z3 10 1941..))

A+1—A
v |4 5 ) AB) =A@4)+1
s|{l.n 1.n

1 Turing Machine (Alan Turing)

1 A-calculus (Alonzo Church)

1 Alaypappata Por¢ (Von Neumann)

o1 IBM Mark | (1944, Harvard, Howard Aiken)




loTopIKA (2)

m Mcoa dekaeTiag Tou 1950
FORTRAN (FORmula TRANSslation)
IBM (1954) yia Tov IBM 704, John Backus (YAoTtroinon 1957)
m XWPIGC OUVAPTAOEIG TOU XPNOTN
m MeTaBANTEG 2 char
m If <ouvOnkn> 8, 10 (dnA. If <ouvBrkn> true goto 8, else goto 10)

m Ap¥xEc OekaeTiag Tou 1960
ALGOL 60 (Algorithmic Language 1960)

Backus, Bauer, Green, Katz, etc. (HI'NA — EupwTtrn, 1960)

m AAYOPIBUIKA YAWOoOa TTEPIYPAPAG UTTOAOYIOTIKWY JIEPYATIWV

m EmiTakTIKA (imperative): AAyOpIBuo¢ w¢ akoAouBia aAAaywyv pvriung
m Baoikég povadec uttohoyiopou: blocks, procedures

m ‘Evvoiec «TutTou» Kal « EAEyxou TUTTWV»

m Kavoveg AeCIKNG eUPBEAEIOG
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loTopIKa (3)

COBOL (COmmon Business Oriented Language)

1960, YTr. Apuvag HINA
m [lepiypagpn dedopévwyv avegdptntn atro pnxavn (ZuoTtiuara
Alaxeipiong Baoewv Aedopévwy)
m [evikn if then else
m 2XOAIO
m Acgkaertia 1960 ka1 otn ouvexela... (faon n ALGOL)

BASIC (Beginners All purpose Symbolic Instruction Code)
1964, Dartmouth College, USA (Interpreter to 1975 n Microsoft)
Pascal
1971, Niklaus Wirth
C
1972, Bell Labs, Dennis Ritchie (yia UNIX system programming)
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loTopIKAG (4)

C++

1979, Bell Labs, Bjarne Stroustrup
Java

1991, Sun

Python

1991, Guido van Rossum

HTML (HyperText Markup Language) — oxi1 akpiwg I'T1...
1991, CERN, Tim Berners-Lee
PHP (Hypertext Preprocessor)
1994, Rasmus Lerdorf

JavaScript

1995, Netscape

EviwueTaCU:

Ada, APL, LISP, SNOBOL, PL/1, SIMULA, ALGOL-W, Scheme,
ML, Prolog, Smalltalk, VisiCalc, RPG, Perl, ...



Central Processing Unit

Control Unit

Ouddec MAWOOWV (= Em | =

Device v | Device

w

Memory Unit

Von Neumann architecture

m EmitakTikéG (Imperative) FTAwooeg MNpoypadHaATIONOU

“Pure” Von Neumann FORTRAN, Pascal, BASIC, C
AVTIKEINEVOOTPAPEIC C++, Java, Smalltalk, Python
[[Awooeg [Neplypa@ng 2evapiwyv JavaScript / NodeJS, PHP, Perl
(Scripting Languages)

m Awooeg EpappooTikou (Applicative) MpoypauuaTiopoU

2. uvapTtnolakeg (Functional) Scheme, ML, LISP, Python, Scala
NoyikeG (Logic) Prolog, VisiCalc, RPG
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EmTakTikeC 'Awooeg (1)

m O utToAOYIOUOG ETTITUYXAVETAI HE AAAAYH KAOTAOTOONG
METABANTWYV (BE€0EIC uvAUNG).
m O1 1o dnuo@iAeic I'T1.
m AuvatoTnTeg:
EvoTtroinon opadacg evioAwv (begin-end, {})
[Mepiypagnry ouadwyv dedouévwy (arrays, records)
[Mepiypagny porc eAéyxou (while, for, case)

Mnyxaviopoi agaipeong (abstraction) dedopévwy (function,
procedure)

m Agv eKUETAAAEUOVTAI TTANPWC TIC duvaTOoTNTEC TWV H/Y.
Etrecepyacoia piag AéCng tn popd
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ETakTIKEC AWOOEC (2)

. “Von Neumann bottleneck”

[1.X. yia TNV TTpO00e0n 2 NETABANTWV:
1. MNpdéoPaon otn dicuBuvon 1S petaBANTAG
2. N\Qqun TNG TIUNG TToU UTTAPXEI 0TN dIEUBuvon 1S ueTaBANTAC
3. [lpoéoBacn otn dievBuvon 2hs yeTaBANTAG
4. NN TNC TIUNG TTOU UTTAPXEI 0TNn dlEuBuvon 21 neTaBANTAC
5.  [pbdoBeon Twv duo apIBuwv
6. [lpooBaon otn dievBuvon 3"s eTaBANTAG
7. AmoBnkeuon atroteAéopaTtog TTpocBeonc otn dieuBuvaon 3"s ueTaBANTNG

AnAadn, xpeialovTal 6 TTPOCTTEAACEIC OTN PvAUN, evw n CPU
TTPETTEI VA TTEPIPEVEI TNV TTEPICOOTEPN WPA ...



[[Awooec 2uvapTtnolakou [poypappaTiouou
(Functional Programming Languages)

m Baoilovral o€ yabnuaTikEC ouvapTAOEIS
m AcdopEVA KAl TTPOYPAMMATA €XOUV TV idIa Hop®n

m Agv XpnoigoTtrolouvTal «JETABANTEC» KAl EVTOAEC
avabeong

m ETTavaAnyn ue xprion avadpounig

begin
GetData(...);
ProcessData(...);
OutputData(...);
end.

LISP:
(print(process_data(get_data(...)))) <==)




['Awoaoec Aoyikou [lpoypappaTiouou
(Logic Programming Languages)

m [lpoypappaTta o€ pop@n ocUuBOAIKAG AOYIKNG
m AnAwvovTtal o1 TTPOdIaYPAPEC TWV ETTIOUKNTWY
QATTOTEAEONATWV

m QuolaoTika dnuioupyouvTal Baoeic Aedopevwy
m [lpoypappara: facts, rules, queries

Prolog:

FACT: mother (Helen, Jim)

RULE: grandparent (X, Z) : -parent (X, Y), parent (Y, Z)
QUERY: father (Bob, Joe)



KpitThpla KaAou oxedlaouou piag [T

KaAr) CUVTOKTIKI) KOl ONUACIOAQYIKI) TTEPIYPAPN
AcloTTioTia

['priyopn petagpaon

ATTOOO0TIKOC AVTIKEIMEVIKOC KWOIKAG
OpBoywvioTnTa

Avecaptnaoia Ao pnxavr)

Tekunpiwon

2 UVETTEIQ
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['la TNV emmituyia piag 1

ATTAOTNTA

2.0PNVEIQ CUVTAKTIKOU

YTTooTAPIEN QPAIPETIKOTNTAG

EukoAia tTioTtotroinong opBoTNTAC TTPOYPAUMATWY
[TepIBAAAOV avaTITUENG EPAPUOYWV

KoaTog xpnong

EKTEAEON

UETAPPAON
dnuIoupyia
ouvTpnon
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